S
INCE the advent of angiography it has been possible to subdivide patients with subarachnoid hemorrhage into two different groups: those in whom the presumptive source of the bleeding can be visualized, and those with apparently normal angiograms. The development and accomplishment of the angiographical technique has led to a change in the ratio between positive and negative angiographical findings. The increase in the number of positive findings became especially marked when unilateral vertebral angiography was added to bilateral carotid angiography as a routine investigation. But in most series there is still a great number of cases in which the source of bleeding cannot be demonstrated, although it seems logical that in nearly all cases of subarachnoid hemorrhage the source is the same, namely, either an arterial aneurysm or an arteriovenous malformation.
In a remarkable contribution to this problem, Sutton 7 in 196~ published a series of some 400 cases of subarachnoid hemorrhage, where negative bilateral carotid angiography was followed by unilateral vertebral angiography, and, if necessary, a second vertebral angiography on the contralateral side. With this technique he was able to lower the percentage of cases with negative angiography to about 4 per cent. However, because not all of his patients had been systematically angiographed through all 4 vessels, his figures did not appear quite reliable. In a later paper, s dealing with 557 cases, the calculated incidence of negative cases was about 13 per cent.
No report has yet been published of a series in which systematic angiography of all 4
Received for publication July 21, 1964. vessels has been performed on every patient with subarachnoid hemorrhage. The 800 patients reported by Gurdjian et al. 4 were mostly cases of cerebrovascular disease without subarachnoid hemorrhage. We have made such an attempt for two reasons: firstly, to establish the incidence of anglographically positive and negative cases in patients with subaraehnoid hemorrhage, and secondly, to determine the incidence of multiple vascular lesions.
Material and Technique
The investigation was made between September 1, 1962, and May 81, 1968 . Only patients with a verified subarachnoid hemorrhage and with no angiographs performed elsewhere before admission, were taken into account, because we wanted to get a series as unselected as possible. We also omitted all those patients who died before the angiography was completed, or who refused a complete investigation, or on whom we were not able to perform angiography of all four vessels. Table 1 shows that 118 patients fulfilled these criteria, and 105 patients were omitted. The interval between bleeding and hospitalization was in most cases comparatively long (Table ~) ; in fact, this means some kind of selection, and might, thus, also affect the results.
Angiography of the carotid arteries was performed by direct puncture in all cases, and this method was also used in most cases for angiography of the vertebral arteries. Only if a repeated puncture of the vertebral artery was unsuccessful was a catheter attempt made through the femoral artery. In 5 patients, one of the vertebral angiographies failed in spite of several attempts, and these patients were omitted from this series. On the other hand, if in the first vertebral angiogram there was a spontaneous filling of both vertebral arteries, with both posterior inferior cerebellar arteries clearly visible this was considered satisfactory, and the second side was not injected. This occurred in 15 patients.
In angiograms of the carotid arteries, lateral, antero-posterior, and oblique position were used G. af Bj6rkesten and Viljo Halonen routinely. If there was a strong suspicion of an aneurysm in the vertebral area, oblique and axial projections were added to the routine lateral and half-axial projections of the vertebral angiograms. I n one case the axial picture revealed an aneurysm of the basilar bifurcation, hidden behind the vessels in all other projections (Fig. 1) . It should be mentioned that the findings classified as questionable are mainly of two types: the so-called infundibular widening of an artery, described by Saltzmanp which is possibly an early stage in the development of an aneurysm; ~ and the fusiform widening of an artery, where the spindle-shaped dilatation remained the same in all the different projections taken. n e g a t i v e cases, 15 per cent, agrees quite well w i t h S u t t o n ' s second s e r i e s / T h e r e were ind i s p u t a b l y positive findings in 80 per cent of t h e cases a n d 85 per cent were positive if the i n f u n d i b u l a r w i d e n i n g was regarded as a possible source of a s u b a r a c h n o i d hemorrhage. T h e c o m p a r a t i v e l y low incidence of a r t e r i o v e n o u s m a l f o r m a t i o n s in this series is related to the fact t h a t a b o u t half of pat i e n t s w i t h a r t e r i o v e n o u s m a l f o r m a t i o n n e v e r h a v e s u b a r a c h n o i d hemorrhages.
T a b l e 4 shows the classification of p a t i e n t s w i t h arterial a n e u r y s m s , a t o t a l of 84 patients. T h e m o s t i n t e r e s t i n g fact in this table 
